Reciprocal effects of energy utilization on palmitate oxidation and esterification in hepatocytes of fed rats.
The effects of the energy-dependent process of urea synthesis from NH4Cl on the partition of [1-14C]palmitate between oxidation and esterification were examined in hepatocytes of fed rats. A high rate of urea formation from NH4Cl resulted in stimulation of total palmitate oxidation by 25 and 15% at 0.2 and 1 mM fatty acid, respectively. The stimulation of palmitate oxidation was reciprocally correlated with diminished palmitate incorporation into lipids, mainly triacylglycerols. This relationship was almost stoichiometric. NH4Cl increased the palmitate oxidation/esterification ratio from 0.72 to 1.13 and from 0.94 to 1.36 in the presence of 0.2 mM and 1 mM palmitate, respectively. The transaminase inhibitor, aminooxyacetate, strongly inhibited urea synthesis from NH4Cl, had little effect on the low beta-hydroxybutyrate/acetoacetate ratio in the presence of NH4Cl, completely reversed the changes in palmitate metabolism caused by NH4Cl and did not affect palmitate metabolism in the absence of NH4Cl. Therefore, the increased utilization of energy for urea synthesis was the causative factor by which NH4Cl stimulated total palmitate oxidation and led in consequence to its decreased esterification into lipids. Accordingly, these observations indicate that in liver cells the rate of ATP utilization is one of the determinants of triacylglycerol synthesis.